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oisomerization. Specifically, metal concentrations ranging trom about 0.05 to about 20 wt% preferably about 0.1 to 10 
wt% st I more preferably 2.0 to 5.0 wt% may be used. For example, in a preferred catalyst the cobart loading may be 
t wX ZZ nickel Ling may be 0.1-1 .5 wt%. A Group V, metal such as -otybdenum can be , emptoyed « 
amounts more or less than or equal to the non-noble Group VIII metal, e.g., 1 .0 to 20 wt%, preferably 8-15 wt /., .n all 

^S^liSS -to or added to the support as suable metal sa.ts or acids, e.g., nickel or cobait 
nitrate etc The catalyst is then dried and calcined in well known fashions. 

The base silica and alumina materials used in this invention may be, for example soluble «>»™«^ °™ 
pounds such as alkali metal silicates (preferably where Na 2 C:Si0 2 =1 :2 to 1:4), te ^ lko ^ s '^^ 
etc • sulfates, nitrates, or chlorides of aluminum alkali metal aluminates, or inorganic or organ* sal s of alkoxides ^ tm 
te' When p eciprtating the hydrates of silica or alumina from a solution of such starting materials, a suable ^ or 
baseVsaTde'dandthepHisseLithintherange 

bvaddina an acid or base under reflux to prevent evaporation of the treating liquid and change of pH. The remainder 
d theTuppoh ^Sduc^g process is the same as those commonfy emptoyed, including filtering, drying and carnation 
o! me suSort materfel The support may also contain small amounts, e.g., 1-30 wt% of matenals such as magnesia. 

SSZ s^o^ amorphous silica-alumina carrier, containing less than about 35 wt% silica, preferably 
abo£ S Z% siliS, more preferably 5 to 30 wt% silica, and having the following pore-structural characteristics. 
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Pore Radius (A) 


Pore Volume 


0-300 
100-75,000 
0-30 
100-300 


>0.03 ml/g 
<0.35 ml/g 

<25% of the volume ot the pores with 0-300 A radius 
<40% of the volume of the pores with 0-300 A radius 



Such materials and their preparation are described more fully in U.S. Patent No. 3,843,509 incorporated herein by 
reference Te materials have a surface area ranging from about 1 80-400 m*g, preferably 230-375 m^/g a pore volume 
of O.Tl ^Tpref erabty 0.5 to 0.95 ml/g. bulk denstty of about 0.5-1 .0 g/ml, and a skJe crushing strength of about 

0 ' 8 ^efe'S materials that are isomerized with the catalyst of this invention are waxy feeds, i.e.. C 5+ , preferably boiling 
abov^aS^F (1^C) I £3>.y above about 550'F (288'C) and may be obtained either from a Rscher-Tropsch 

oriess^^^^ 

oSns wherTa diluent such as propane or a ketone (e.g.. methylethy. ketone, methyl isobutyl ketone) o other 

or other suitable means. The slack waxes are generally paraffin* m nature, boil above a tout60C J^jWJ 
• *u« «„n fl of «nn°F to about 1050°F (566°C), and may contain from 1 to 35 wt% oil. waxes wnn raw on 

comenH g 5 £ w^fafe p ^eThoweve, waxy distillates or raffinates containing 5-4 5 o/ 0 wax may also be used 
asTeTdt Slack vScesare usually freed of pofynuclear aromatics and heteroatom compounds by technques known n 

pref erabfy to less than 5 ppm and less than 2 ppm. respectively. Fischer-Tropsch waxes are preferred feed materials. 

havinq negligible amounts of aromatics, sulfur and nitrogen compounds. . mnnmnno 

.Lotion condrtions usually include temperatures of 300-400-C ™^™J^%™£™ 
SCF/bbl hydrogen treat and space velocity of 0.1-10.0 LHSV. Preferred conditions .nclude 320-385 C. 750 1500 psig 

^^atetJttrenerally employed in a particulate form. e.g r , cylindrical exudates, tritobes, quadritobes, and rang- 
ing ^abo'ut 1 5 mm. T^e'hydroisomerizatbn can be carried out in a fbced bed reactor and the products may 

be recovered by distillation. . 

The following examples will illustrate this invention but are not meant to be limiting in any way. ... 
IS .Hhe hvdroisomerization studies were carried out in a small upflow pilot plant. The catalyst was eva uated a 

750pi 9 ^ 

crushed and s*ed to 14/35 mesh was employed in each case. The cate, V st 

can on a silica-alumina Co gel with 20-30 wt% bulk silica. Balances were typically collected at 24-72 hour intervals. 
T^^ 

Tho Picrh „ Trnnsch wax emDloved in these studies had a nominal composition of 0.70% IBP-500 r (260 O), ^u.oo /«> 
I£5S?SW^7l3?WF* (371- C). Typical run lengths were 800-1000 hours. Boiling range distr,but,ons 
-nge products.and lubes were obtained by a combination of simufcted gas chromatography 
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Examination of the remaining products (e.g., C 2 -C 4 , C 5 -320°F (160°C), 320-500°F (160-260°C), 500-700°F 
(260-371 °C) reveal little or no effect from the C0 2 other than differences attributed to the changes in conversion. 
The following table illustrates the actual product yields for the C0 2 experiment. 



lotai I ime on Hun (Hours) 






4J4.U 


boU.U 


/ flJ.b 


Delta Time 




t=0 


t=113.5 


t=329.5 


t=450 


700° F+ Conversion 


46.88 


52.12 


41.64 


40.67 


45.71 


CH 4 


2.005 


2.022 


0.265 


0.256 


0.237 


C 2 Hg 


0.196 


0.190 


0.033 


0.037 


0.043 


C3H8 


0.416 


0.414 


0.358 


0.408 


0.472 


C 4 H 10 


1.140 


1.182 


1.054 


1.289 


1.555 



t = 0 is the point at which carbon dioxide was added 
These data were taken after line-out had been achieved. 

From the table it is clear that (methane) was substantially suppressed; C 2 was suppressed somewhat, C 3 and 
C 4 were virtually unaffected and as a result C 2 -C 4 was substantially unaffected. Additionally, total conversion was sup- 
pressed at the outset of C0 2 addition, and recovered somewhat as the reaction proceeded. Thus, C 2 -C 4 cracked prod- 
ucts can range from about 1 wt% to about 3 wt%. 



Claims 

1. A hydroisomerization process in which CH 4 yields are suppressed without substantial effect on other light hydro- 
ps carbon yields which comprises reacting at hydroisomerization reaction conditions a C s + paraffinic feedstock in the 
presence of hydrogen and carbon dioxide and a catalyst comprising a Group VIII non-noble metal or a Group VI 
metal or both supported on alumina or silica-alumina. 
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2. The process of claim 1 wherein the carbon dioxide is present in amount of at least about 0.2 mole % based on feed. 

3. The process of claim 1 or claim 2 wherein the carbon dioxide is present in amounts in the range of about 0.3 to 1 .0 
mole %. 
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The process of any one of claims 1 to 3 wherein the catalyst contains at least one Group VIII non-noble metal oxide 
and at least one Group VI metal oxide. 



5. The process of any one of claims 1 to 4 wherein a Group VIII metal is cobalt of the catalyst and a Group VI metal 
of the catalyst is molybdenum. 

40 6. The process of any one of claims 1 to 5 wherein the support is a silica-alumina support and the silica is less than 
about 35 wt% of the support. 

7. The process of any one of claims 1 to 6 wherein the support contains from about 2-30 wt% silica. 

as 8. The process of any one of claims 1 to 7 wherein the surface area of the support is in the range of from about 1 80-400 
m 2 /gm. 

9. The process of any one of claims 1 to 8 wherein the total conversion of the feed is in the range of from about 30-70%. 

so 10. The process of claim 1 comprising recovering from the catalytic hydroisomerization step an isomerized product 
having a methane content ofless than about 1 wt% on feed. 



55 



5 



9 





Q33J NO %'1M 'Q1GA 3NVH13W 
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Q33J NO %'1M 'CTGIA ± 0Z£-9D 
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